" BioOne COMPLETE

Monthly Incidence of Theileria cervi and Seroconversion
to Babesia odocoilei in White-tailed Deer (Odocoileus
virginianus) in Texas

Authors: Waldrup, Kenneth A., Moritz, Jon, Baggett, David, Magyar,
Steve, and Wagner, G. G.

Source: Journal of Wildlife Diseases, 28(3) : 457-459

Published By: Wildlife Disease Association

URL.: https://doi.org/10.7589/0090-3558-28.3.457

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 03 May 2024
Terms of Use: https://bioone.org/terms-of-use



Journal of Wildlife Diseases, 28(3), 1992, pp. 457-459
© Wildlife Disease Association 1992

Monthly Incidence of Theileria cervi and Seroconversion to
Babesia odocoilei in White-tailed Deer

(Odocoileus virginianus) in Texas

Kenneth A. Waldrup,'s Jon Moritz,> David Baggett,’ Steve Magyar,* and G. G. Wagner,' ' Department of
Veterinary Pathobiology, Texas Veterinary Medical Center, Texas A&M University, College Station, Texas 77843,
USA; 2Department of Animal Sciences, Texas A&M University, College Station, Texas 77843, USA; ? Champion
International, Inc., P.O. Box 832, Trinity, Texas 75862, USA; * Department of Veterinary Physiology and Pharmacology,
Texas Veterinary Medical Center, Texas A&M University, College Station, Texas 77843, USA. SCurrent address:

Invermay Agricultural Centre, Mosgiel, New Zealand

ABSTRACT: Monthly monitoring of fawns col-
lected from an area in Texas endemic for Thei-
leria cervi and Babesia odocoilei showed that
transmission of T. cervi occurred during July
and August, a time period consistent with the
occurrence of Amblyomma americanum. Sero-
conversion to B. odocoilei occurred during Oc-
tober to December and possibly continued
through January and February. The time of se-
roconversion was more suggestive of transmis-
sion of B. odocoilei by Ixodes scapularis than
by Amblyomma americanum.
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Theileria cervi is an intraerythrocytic
protozoan parasite of white-tailed deer
(Odocoileus virginianus) (Kreier et al.,
1962) which is transmitted by the tick Am-
blyomma americanum (Kuttler et al., 1967,
Laird et al., 1988). The geographic distri-
bution of T. cervi in Texas is approxi-
mately the same as that of A. americanum
(Robinson et al., 1967; Waldrup, 1991).
Babesia odocoilei also is an erythrocytic
parasite of white-tailed deer (Emerson and
Wright, 1968, 1970). The geographic dis-
tribution of the parasite includes Texas and
Oklahoma (Waldrup et al., 1989b) and
Virginia (Perry et al., 1985). Adult Ixodes
scapularis has been shown experimentally
to transmit B. odocoilei from deer to deer
after transstadial transmission in the tick
from the nymph stage (Waldrup et al.,
1990). Though T. cervi is commonly ob-
served in stained blood smears of infected
deer (Robinson et al., 1967), infections with
B. odocoilei are difficult to diagnose by
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observing stained blood smears (Waldrup
et al., 1989a). Serological diagnosis of B.
odocoilei infection has been accomplished
using the indirect fluorescent antibody
(IFA) test (Waldrup et al., 1989b).

The purpose of this study was to deter-
mine, by monthly sampling, the incidence
of T. cervi infection and seroconversion
against B. odocoilei in white-tailed deer
fawns in an endemic area and to relate
that seroconversion to possible vector ac-
tivity.

Sampling of free-ranging deer was done
at Brushy Creek Experimental Ranch,
Trinity County, Texas (95°45'W, 31°00'N).
This site has been previously determined
to be endemic for T. cervi (Waldrup et al.,
1989a) and B. odocoilei (Waldrup et al.,
1989b). Fawns of the year were collected
by rifle shot or live capture and bled dur-
ing each month of the year from June
through May of 1987 to 1990. Serum from
each fawn was frozen at —20 C until test-
ing. Thin blood smears were made, stained
with Giemsa, and observed under oil im-
mersion for erythrocytic parasites. All se-
rologic testing was done using the indirect
fluorescent antibody (IFA) test (Waldrup
et al., 1989b). The antigen for the IFA test
was prepared from in vitro cultures of B.
odocoilei infected erythrocytes (Holman
et al., 1988). The B. odocoilei isolate orig-
inated from a deer in east Texas (Holman
et al., 1988). Fawns maintained at Texas
A&M University (College Station, Texas
77843, USA) in concrete floored pens were
bled monthly to serve as controls. Specific
acaricide treatment was not attempted with
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TaBLE 1. Monthly incidence of erythrocytic para-
sites and serologic reactivity to Babesia odocoilei in
white-tailed deer (Odocoileus virginianus) fawns at
Brushy Creek Experimental Ranch, Trinity County,

Texas.
Serologic Blood smears
reactivity to positive for
Month B. odocoilei T. cervi
June
Control 0/7 (0) 0/7 (0)
Free-ranging 1/2 (33) 1/2 (33)
July
Control 0/10 (0) 0/100 (0)
Free-ranging 2/3 (40) 2/3  (40)
August
Control 0/8 (0) 0/8 (0)
Free-ranging 0/3 (0) 2/1 (67)
September
Control 0/15 (0) 0/15 (0)
Free-ranging 0/3 (0) 3/0 (100)
October
Control 0/5 (0) 0/5 (0)
Free-ranging 2/6 (25) 6/2 (75)
November
Control 0/5 (0) 0/5 (0)
Free-ranging 3/2 (60) 4/1 (80)
December
Control 0/5 (0) 0/5 (0)
Free-ranging 6/1 (86) 7/0 (100)
January
Control 0/5 (0) 0/5 (0)
Free-ranging 3/2 (60) 4/1 (80)
February
Control 0/5 (0) 0/5 (0)
Free-ranging 3/1 (75) 4/0 (100)
March
Control 0/6 (0) 0/6 (0)
Free-ranging 3/0 (100) 3/0 (100)
April
Control 0/5 (0) 0/5 (0)
Free-ranging 4/0 (100) 4/0 (100)
May
Control 0/4 (0) 0/4 (0)

Free-ranging 5/2 (71) 6/1 (86)

* +/— (% positive).

these animals, though efforts to combat fire
ants (Solenopsis evicta) resulted in an ab-
sence of ticks on the control fawns.

The results of the serologic survey and
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blood smear observations are listed by
month in Table 1. Theileria cervi was mi-
croscopically detected in stained blood
smears prepared from samples collected
during all study periods. Some serologic
activity against B. odocoilei was noted in
samples collected in June and July, but was
not present in samples collected in August
and September. Seroprevalence increased
in October and continued through Decem-
ber when, for example, six of the seven
samples (86%) were positive for antibody
activity to B. odocoilei. This seropreva-
lence remained high in samples collected
monthly from January through May. None
of the control fawns exhibited any eryth-
rocytic parasites or specific antibody ac-
tivity during the study.

The lack of serologic activity and the
absence of erythrocytic parasites in the
control deer shows that without exposure
to ticks, transmission of these parasites does
not occur. The incidence of T. cervi in-
creased from June to September indicating
that transmission was occurring during that
time. This time correlates well with the
observed seasonality of A. americanum ac-
tivity on deer which is primarily April
through September (Patrick and Hair,
1977). These data are also consistent with
the observations of Laird et al. (1988), con-
cerning the incidence of T. cervi infection
in A. americanum ticks in Oklahoma. The
serologic reactivity to B. odocoilei is more
difficult to interpret. The antibody activity
seen in samples collected in June and July
could be due to maternal antibody from
colostrum since the antibody activity was
not detected in the August and September
samples. Positive reactions were obtained
with 2 of 6 samples collected in October
(Table 1). The majority of samples col-
lected in subsequent months (November
through May) were also positive. These
data suggest that transmission of B. odo-
coilei may begin in October and continue
for several months. Interpretation of the
data for later months (January through
May) is problematic since no data are
available concerning the number of times



each fawn might have been infected and
the decay of antibody activity following
one exposure. Nevertheless, the pattern of
apparent B. odocoilei transmission in late
fall coincides with patterns of activity not-
ed for adult Ixodes scapularis (Watson and
Anderson, 1976).

While these data do not conclusively
prove that I. scapularis is the natural vec-
tor of B. odocoilei, it can be seen that B.
odocoilei and T. cervi have different pat-
terns of transmission in free-ranging white-
tailed deer. Amblyomma americanum is
unlikely to be a significant vector of B.
odocoilei in Texas for if it were, then the
transmission patterns of B. odocoilei and
T. cervi should be more similar.
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ology personnel. Additional thanks are ex-
tended to the sportsmen at Brushy Creek
Experimental Ranch for their voluntary
assistance. This research was supported by
the Texas Agricultural Experiment Sta-
tion, Texas A&M University, College Sta-
tion, Texas.
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